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A MATEUKS must have read the 
JL\ numerous accounts of the 
-L JL demonstrations given of tele- 
vision during the past two years, 
but although much has been pub- 
lished on this work nothing what- 
soever appears to have been done to 
give practical assistance to the 
amateur in carrying out research 
work in liis own home. This at hrst 
•seems surprising, as the very large 
part played by the amateur in the 
development of wireless is well known 
and appreciated. 

Television, however, is a much 
more complex subject Ilian wireless, 
and requires a knowledge of science 
which is not usually within the grasp 
of the. man in the street. The sub- 
ject, however, has been greatly 
developed within the past two years, 
find in the South Kensington Museum, 
open to the view of the public, is a 
quite simple apparatus with which 
television ” of shadows was first 
achieved. 

There would seem to be no out- 
standing reason why the ordinary' 



amateur should not build for himself 
a similar device and enjoy the 
unparalleled pleasure of exploring 
for himself this new branch of 
science. There is always some- 
thing infinitely fascinating in ex- 
ploring a completely novel field, and 
we propose to give in this article 
constructional details which will 
enable the amateur to build for 
himself a simple machine which will 
show the transmission of outlines in 
a crude form. 

In subsequent issues we shall 
publish further derices and improve- 
ments, and also assist in any way 
we can amateur constructors in 
solring and elucidating the pro- 
blems which they arc bound to 
meet.. 

The mechanical pari of the appara- 
tus consists essentially of a simple 
disc perforated by two spiral sets 
of holes. We have purposely reduced 
the device to its • simplest possible 
form, and in this fust machine the 
same disc will be used both for 
transmitting and receiving, so that 



there will be no Synchronising pro- 
blems to deal with. Synchronising 
devices will be dealt with in a sul^ 
sequent issue. 

We wall begin by giving the details 
of this disc. Cardboard may be used 
and forms a fairly satislactorymedium, 
and one very easy to handle; It may 
be obtained from any stationer's, 
and should, preferably, have one 
side covered in black. There is 
considerable latitude in the thick 
ness of card, but it must bo suffi- 
ciently substantial to give rigidity. 
The fust step is to out from this 
card a circle 20 inches in dia meter, 
then mark of! eleven circles, the first 
with a ladius of 9 ipchex, the 
second with a radius of inches, and 
so on until lire final one with a radius 
of 7V* inches. Tlie circumference 
must then be divided up intd twenty 
equal segments and radii drawn. 
Where the radii intersect these circles, 
the squares are cut, as shown in 
diagram. Fig. 1. 

In place of cardboard thin sheet 
metal, such as tin plate, may be 



29 



March i 9 2 k 



TELEVISION' 



used. A very suitable tin-plate is 
the material known as Taggart. This 
is almost as thin as pajier, being, in 
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fact. the same material out of which 
biscuit tins and similar light tin- 
ware is made. It is very easily 
handled. and ran readilybe cut with an 
ordinary pair of scissors. 1 1 is sold in 
sheers of 22 inches by 30 inches. Any 
ironmonger will supply these. 

A heavier grade of tin may, of 
course, Ik: used, but it is not so easily 
handled. 

In marking off the circles the 
proper instrument to use is a large 
protractor, but this may not be 
available, in which case a 
cardboard it inches long 
by 2 inches wide may be 
employed. This is used 
in a similar way to a 
draftsman's trammels. 

With the point of a pair 
of dividers pierce the 
cardboard at one end and 
place on the tin as shown 
in the sketch, Fig. I. 

Using the point of tht 
dividers as a pivot, mark 
off the radii along the 
card, and at the end of 
each radius pierce a hole 
with another pair of divi- 
ders. Then using the 
cardboard as a link swing 
a circle round on the. tin- 
plate. this being repeated 
for each radius. 

Where, thick tin is used 
it may 1st more con- 



venient to drill the holes in place of 
cutting them with a chisel or knife. 
Round holes must then, of course, 
be used. A round 
hole does not give such 
good results as a square, 
hole, but if it is tles’red 
to get the best results 
the circular hole can 
be filed square with a 
rat tailed hie. 

If you are using 
cardboard there is a 
tendency to warp 
w h i c ii 
makes the. 
use of tin 
or other 
metal pre- 
ferable. In place, of tin 
an aluminium plate 
gives a more satisfac- 
tory' disc, and can be 
recommended in pre- 
ference, although, of 
course, in cutting it en- 
tails a greater amount 
of mechanical skill and 
labour. 

The marking off of the disc is done 
as follows : First of all. using either a 
sufficiently large protractor, a pair of 
trammels or, if you have not any of 
these, a piece of cardboard as pre- 
viously described, mark off a circle 
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with a 10-inch radius, then with the 
same centre, mark off a second ciiclc 
with a radius of 9 inches, then a 
third circle as shown in the drawing, 
and so on until you come tu the 
tenth ciiclc with a radius of yj inches. 
Now divide the circumference of 
your disc into twenty pans. To do 
this you will require a large pah of 
dividers. First of all di aw two dia- 
meters at light angles to each other, 
thus dividing the disc into four equal 
parts, then di vide each of those four 
equal pails into five equal sections, 
using your dividers to do this, or, 
of course, you may divide the disc 
by using a protractor and drawing 
radii at angles of 360 degrees divided 
by 20, that is 18 degrees. 

You will now have your disc 
divided into twenty segments, and 
at the point where the radii cut the 
concentric circles square holes should 
be cut, as shown in the sketch. 
Fig. 1 ; or, of course, as previously 
stated, round holes- may be used. 
The centre ol the disc must be bored 
with a hole to fix on the spindle of 
the driving motor. 

Any simple little 4-voh motor may 
he used. In the actual model which 
we are describing the motor used 
was obtained from Messrs. Bond, of 
Fusion Road, London, its spindle 
being ^ inch in diameter. A 
Meccano pulley was used for fixing. 
Three bolts ( inch diameter) were 
used to. fix the disc, to the pulley, 
as shown m the sketch. Fig. 9. 

The motor carrying its disc is then 
fixed to a pedestal, the dimensions of 
which are. given in Fig. 2. This 
pedestal is simply a wcxiden box, 
$ inch wood being used, and is 
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attached to a baseboard made of 
the name material. 

We have now a revolving disc 
amiably mounted, and this consri- 
lules the first and most essential 
part of our " televisor." 

\ l | 1 / / 50 tdta.boks. 
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The next step is to construct our 
light interrupter disc. The light 
interrupter disc is 10 inches in 
diameter, and has fifty holes arranged 
round its circumference, the holes 
and spaces between being equal. 
Two alternative. constructions of this 
disc arc shown in- Figs. 3 and 4. To 
make the disc the mast suitable 
material is thin tin, but aluminium 
may be used, and makes a more 
rigid job, although it is not perhaps 
so easy to handle. This second disc 
is fitted to the shaft 
of a little, electric, 
motor of the same 
type, as that used 
for the exploring 
disc, and the whole 



is mounted upon at other pedestal, as 
shown in sketches, Figs. 2 and 3. 
We. come now to what may be 
considered the heart 
of the whole ap- 
paratus, that is the 
selenium cell, and 
this is a snag which 
lias destroyed the 
hopes of many ama 
Lcuis who started 
along the road to- • 
wards television. 

In another part 
of this journal an 
account appears 
upon “ How to make 
a Selenium Cell." 

But some readers 
may not wish to go 
to this trouble, and 
while it is highly 
advisable, for those 
who are taking up 
the study of tele- 
vision to const! uct 
their own cells, it 
may be preferable 
to buy at least one 
commercial cell to enable results to 
be achieved without delay. Experi- 
menters may then commence to con- 
struct their own cells, having by 
them the standard article with which 
to compare results. 
S ui tabic selenium 
cells may be pur- 
chased from Messrs. 
Wa tson, Hilger, 
Sullivan, Baird and 



Tatlock, and a number of other tirais. 
The amateur should not grudge the 
price of a good cell, as apart from 
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the apparatus being described at pre- 
sent, these cells will be of the greatest 
use in future 'experiments, the same 
applying to the little motors, reflectors 
and lamps which he will also be called 
upon to purchase. 

The selenium cell, of whatever type 
he decides upon, is fixed behind the 
disc and in line with the perfora- 
tions and slots, as shown in sketches. 
Figs. 2 and 5. The next item then 
is the lamp. A projection type lamp, 
such as an Osram 400 watt, is suitable, 
or an ordinary- 100-watt lamp may 
be used. Behind the lamp is tlic 
reflector. This is a Mangin mirror 
fi inches in diameter, • and can be 
purchased from any kmematograph 
or optical suppliers. The object of 
this mirror is to concentrate the 
light of' the lamp upon the cell. Tn 
operation the light from the. lamp is 
focussed upon' the holes in the disc, 
so that an image of the lamp 
filament falls upon Lhc cell 
Now for the first test of 
the apparatus. The first thing 
to do is to find if the cell is 
functioning properly, and this 
requires a three vaive low fre- 
quency amplifier. Any good 
three-valve amplifier will serve 
the purpose, 

There are on the market 
a number of ex-army mark 
4 three- valve amplifiers which 
can be purchased very cheaply. 
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and these are quite suitable. the 
circuit of the or 11 is shown in Fig. 6 
and the motor circuits in Fig. 7. 

The arrangement of the cell fixing 
is shown in Fig 8. The voltage 
required for the cell varies from 20 
to 1 no volts, depending upon the 
type. used. It is safest to start with 
a voltage, of not more than 20, as 
there is a danger of burning out 
the cells if loo high a voltage is 
used. The makers will give you 
what they consider a safe maximum 
voltage, and this should not 1>c 
exceeded. 

Having connected the cell as 
shown in the diagram (Fig. 0 ), 
start up the motor driving the 
ladially- perforated disc; see that 
the light from the lamp is coining 
through one or other of the perfora 
tions of the spirally-perforated disc 
and is falling on the cell. If now a 
pair of headphones is connected to 
the output of the amplifier a clear 
note should he heard, this note being 
caused by the interrupted light 
falling upon the cell. When a hand 
i.> interposed between the light and the 
all tlie note should immediately stop. 

If you find that this is the ease 
then wc can proceed to the next 
step. If you cannot get a dear note 
/torn the amplifier then there is a 
fault either in the. cell or in the 
amplifier itself. If the cell is a 
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f nirchased one there is not much 
ikelihood of it being faulty, and it 
would he as well to make sure that 
the amplifier is in order. 

Once having got the sound we 
have, lo amplify it sufficiently to 
give a fairly brilliant light in a Neon 
lube. An 01 dinary Neon tube of 
the Osglim type may be used. These 
can be purchased from any elec- 
trician at the cost of a few shilling*. 
They have in the base a lirtle coil 
of resistance ware, and it is advisable 
to remove this or to purchase an 




Osglim from winch the resistance 
has been omitted. Such lamps can 
be obtained from the makers, 
Messrs The G.F..C. It is, however, 
not essential that the resistance 
should bo removed, the only differ - 
enre being that the results aie some- 
what brighter with no resistance. 

To amplify the. current sufficiently 
to light these Osglim lamps two more 
stage* of amplification will probably 
bo ne«*sarv. An ordinary' trans 
former coupling may be used, but 
difficulty will probably be experi 
enced in preventing " howling." The 
easiest way to overcome this ten 
deucy is by spacing the 
valves widely apart. The 
final valve, which should 
be of the transmitting 
type (for example, a 
Mullard 040), must be kept 
well away from the input 
of the first valve, a dis- 
tance of \ or 5 feet being 
advisable, or shielding 
may be resorted to. The 
potential on the final 
valve must be high ; tlic 
higher the potential, of 



course, the brighter rhe Neon 
tube. As much as i:oo to 700 

volts may he necessary on tin 
circuit shown to give a bright 
image. 

It will, of course, be obvious that 
other systems of amplification may 
equally well be used, and there lies 
here, an excellent field for the expen- 
mente-r. Wc have purposely shown 
a perfectly straight method of ampli • 
fieation, Lut the number of valves 
ami the quantity of H.T. might 
possibly be reduced by using other 
and more powerful circuit arrange- 
ments. 
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*44* EUutiOO of Apparatus. •Ji.miui Llftbt Intrmiptrr Dive with Motor, 
Projrrtlon tjunp uul Mirror. 



1 

Announcement 



Headers are reminded that llic 
construction of any television appara- 
tus. as described ir. the issues of this 
Magazine constitutes an infringement 
of the Baiid patents and renders the 
iuflmgci liable to icgal proceedings 
unless he is the possessor ol the con- 
i' hue tors’ sub-licence that may lx- 
obtained in accordance with the offer 
herein contained on page 42. 



# # 



APPLICATION FORM. 

In accordance with the ofTcr con- 
tained on page 42 of the issue ol 
•* Television " for Maieli. 1928, 

I 



Of 

(description) hereby apply to Tele- 
vision Press. Limited, for the issue 
to me of a Constki.ctor’s Sub- 
Licekce and agree to be tx>und by 
the provisions of such sub- licence. 




• Having got the Neon tube to obey 
the light impulses wc have finislicd 
the first part of our " televisor.” and 
the most difficult part. The remain- 
ing constructional details to enable 
us to show an image wall be. given 
in the next issue. The present 




article is the first of the series des- 
cribing television in its very Simplest 
form. Articles in subsequent issues 
will he published, using this first 
elementary" televisor ”a$a basis for 
further improvements and devices, 
always having the object in view to 
make each step pro 
gressive and as cheap 
as possible. With this 
in view an endeavour 
will be made to 
incorporate, in the 
next televisor to be 
described, all parts 
purchased for the first 
set, so that llic expense 
incurred may be looked 
upon as an investment 
of permanent value. 

If any questions 
arise in rhe construction of this 
apparatus we. shall be very pleased 
to answer any queries, which should 
be sent to the*” Queries Department,” 
enclosing a coupon cut from the 
current issue. 




Exploring Disc 



3 Meccano (ha/n Wheel. 



Three Screws 
and Nt/fs. Meccano. 



FI*. ♦. 



Full size Blue prints of the Discs 
muv he obtained on fjppJicanon 
to the Editor, price uf. 
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I T is proposed in this issue to give 
hints 011 the operation of the 
“ Televisor ” desciibed in last 
month's issue, but before doing so 
certain improvements, mainly in the 
optical system, will be described and 
explained. I11 another article in this 
issue a specially developed amplifier 
is desciibed which enables the H.T. 
voltage required to be reduced to 250. 

As originally designed, the optical 
system consisted simply of a concave 
inirror placed behind a 400 watt 
projector lamp at such a distance that 
an inrage of its filament was reflected 
on to the selenium cell. 

Now the main disadvantage of this 
method is that the ordinary cheap 
■concave mirror is not perfect, and con- 
sequently the image of the filament 
formed by those rays which pass 
through a given aperture in the spiral 
disc is not in the same position as the 
image formed by rays passing through 
any of the other apertures. Hence if 
the spiral disc be slowly rotated the 
image of the filament will be seen to 
wander within quite wide limits across 
the face of the cell, and, in addition, 
there will be noticed a fleeting and 
less brilliant image whose motion is 
in a vertical direction. This latter is 
formed in the same way as the image 
produced by a pinhole camera, the 
" pinhole " in this case being one or 
other of the square apertures in the 
spiial disc. 

New Optical System. 

This difficulty may be largely over- 
come by using a pair of exactly similar 
converging lenses, either piano- or 
bi-ennvex. One of these is placed 
between the projector lamp and 
spiral disc so that the filani'int is at 
its principal focus, while the other is 



placed behind the spiral disc so as to 
focus the image of the filament on to 
the cell. The arrangement is shown 
diagrammatically in Figure 1, and it 
will be found to be very much better 
than a concave mirror. The lenses 
should be four to five inches in 
diameter and should have a focal 
length of about seven inches. 

Another point which will require 
attention is the provision of some 
suitable screening for the projector 
lamp, as the light is very brilliant, 
am 




How the stencil Is jirejiuml. The ruilil S 
nrirt R rtart from a common centre. 

and in addition to being very trying 
to the eyes, it will mask the dim light 
of the neon tube. Any simple con- 
trivance of box form made from sheet 
tin or cardboard is suitable, but if tire 
latter is used plenty of space must 
be allowed, because a great deal of 
heat is radiated from the lamp. In 
any case some ventilation is advisable 
as a protection to the lens. 

An additional refinement would l>e 
to substitute for the stencil holder (the 
holder for the object whose shadow is 
to be transmitted) described in last 
month's issue a “ Bulldog ” paper 
clip screwed by one arm to a wooden 
upright. This enables the stencil to 
be adjusted in position so that the 
best results may be obtained. 



This concludes the suggested im- 
provements to the original design, so 
that a few practical hints on operation 
may now be given. 

Cutting the Stencils. 

When considering objects the 
shadows of which are to be trans- 
mitted, simple stencils which the 
amateur can cut himself out of thin 
cardboard are perhaps the best with 
which to commence experiments. A 
very useful and instructive one is thi 
letter li, and the cutting of such a 
stencil will be described in some 
detail. 

As each of the square apertures in 
the spiral disc moves on a circular 
path, the limbs of the II will be 
curved in corresponding arcs, so the 
stencil mnst be cut accordingly (see 
Figure 2). Thin card or copper foil is 
suitable, and the material can be ait 
with a sharp penknife. Tt should 
preferably be coated with dead black 
celluloid paint after cutting. Tt is 
desirable to leave a small strength- 
ening web in the' centre of the hori- 
zontal crossbar of the H, as shown at 
a. Figure 2. 

Correcting Image Reversal. 

While on the subject of stencils, 
it should be mentioned that the 
image formed by this simple tele- 
visor may be described as a " focus- 
sing screen ” image. That is to say, 
like the image seen on a camera 
focussing scree.n, it is upside down. 
Now, in the transmission of the 
shadow of the H stencil this defect 
will obviously not be very apparent ; 
but the amateur should bear this fact, 
in mind -when constructing on the 
same principle stencils for the letters 
T, E, F, G, etc. The experimenter 
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may perhaps care to tiy tin: effect of 
focussing the received image, on to a 
ground-glass screen by means of a 
converging lens. The resulting image 
will then be erect, but brilliance will 
be lost. 

Working Adjustments. 

Having made the stencil, it should 
now be adjusted in its holder, the 
projector lamp being switched on so 
lliat the shadow is thrown on to the 
spiral disc. The latter is then slowly 
roLated by hand and the passage oi 
the square apertures over the shadow 
observed ; the outermost aperture 
should trace exactly the outer vertical 
limb of tlic H, and the stencil should 
t>e adjusted until this is the case. 
When this lias been achieved the 
innermost aperture should trace over 
the inner vertical limb, while the 
remaining light apertures should pass 
over the horizontal limb one by one, 
if the stencil has been cut accurately 
and the light beam is truly parallel. 

The interruptor disc should then 
be started, and about 30-50 volts 
switched on in series with the 
selenium cell. The filaments of the 
amplifier should then be switched on, 
Switch off the projector lamp and 
adjust the filament rheostats so that 
the amplifier does not oscillate. 
Oscillation is indicated by the neon 
tube, which will suddenly light up 
very brilliantly. Should this occur 
the last valve should l>e switched off, 
or it may be seriously damaged. The 
other filaments must la*, reduced in 
brilliancy before again switching on 
the last valve. 

Focussing the Projector I^mip. 

Having stabilised the amplifier, 
the description of which appear* 
elsewhere in this issue, switch on the 
project^ lamp and see that the image 
of the filament remains on the cell 
during the whole time of illumination 
of both the vertical limbs. While this 
is the case the neon tube should light 
up, but should remain dark when no 
light is falling on the cell. Once this 
condition is attained the motor driv- 
ing the spiral disc should be switched 
on, and the speed adjusted by the 
rheostat until the image of the H is 
formed clearly and distinctly when 
the neon tube is looked at through 
the spiral disc. 

It is necessary for the interrupter 
disc to be run very fast so that the 
picture has as fine a “ grain ’* as 
possible. This will be more readily 
grasped if the stencil is removed and 



the appearance of the blight field of 
view at the receiving end is examined 
while the spiral disc is being s]#*eded 
up. The faster the latter is run in 
relation to the speed of the interrupt or 
the more will tlic field of view 
resemble a chessboard arrangement, 
and this can only be counteracted 
(i.c., so that the field is uniformly 
bright) by increasing the speed of the 
interrupter. 

On die other hand, the faster the 
spiral disc is run the greater will be 
the number of complete pictures 
transmitted tier second. That is to 
say, there will be less flicker. Thus, 
for a given speed of the interruptor 
disc there is a best speed for the 
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image of the letter 11. It will be 
observed to shift in the direction of 
rotation of the spiral disc to quite a 
noticeable extent, often as much as 
half an inch, while at the same time it 
broadens out. 

In addition it will be noticed that 
whereas, at slow speeds, the upjier 
and lower edges of the horizontal 
limb were sharp and well defined they 
now shade off gradually, while the 
whole broadens out considerably to 
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Plan view of the Simple Tele- 
visor showing the detail* of the 
revised oplicul system. 
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spiral disc. This best speed is a 
compromise between the two extreme 
conditions- a fine grain and a com- 
plete absence of flicker. 

There is also a further consideration 
which limits the speed of both the 
spiral disc and the interruptor, and 
that is the lag of the selenium cell. 
This can be easily demonstrated. 
Keeping the frequency of interruption 
constant, speed up the spiral disc 
and watch the horizontal limb of the 



perhaps more than twice its original 
width. 

It is impossible in a single article to 
deal with all the possibilities of this 
little machine, or with all the experi- 
ments that can be performed with it. 
Enough has been said, however, to 
show' the enormous scope there is for 
the amateur experimenter to modify 
or to improve the apparatus in 
accordance with the indications re- 
sulting from his own research. 



Full size Blue Prints of the discs described in our last 
issue are still available, price 2/- ; post free. 
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r \ST monlli wc concluded our 
description of a simple tele 
-J visor, which consisted of a 
transmitter and receiver combined, 
so that in consequence prohlemx of 
synchronisation were not involved. 

1 1 is now proposed to show how, by 
building a separate receiving machiuc 
and by slightly modifying the original 
apparatus to form the transmitter, 
simple shadowgraphs may be trans- 
mitted over ruiy distance. Two leads 
of twin flr.x form the sole connection 
between the. two machines (one to 
carry the shadowgraph signals and 
one to aury the synchronising 
current), ax the amateur would hardly 
care to go to the trouble and expense 
of fitting up a wireless transmitter 
and receiver for the purpose of trans 
mitring the signals by wireless. 

The Method Employed. 

The method to be employed is 
briefly this: Instead of placing the 
neon tube behind the same spiral 
disc that is used for analysing the 
image, it is now going to he placed 
Ireland a second disc which may be 
situated at any desired distance 
away from the transmitter. Now, 
however, in order to see an image we 
must ensure that this second disc 
revolves at exactly the same speed 
as the first disc and continues to do 
so. In other words, the second disc 
must revolve in synchronism with the 
first disc. 

One method of obtaining syn- 
chronism would be to control the 
motor driving the .second disc, with a 
fine control rheostat until the two 
discs were exactly in step. This is a 
very simple method, but constant 
readjustment is tailed for; the 
slightest variation will upset the 
received image. 

Tire method which will be described 
here consists in using to drive each of 




the spiral discs a D.C. motor coupled 
to a small A.C. generator. In the 
apparatus to be described two 200 w. 
W/T Newtou motor alternators were 
used, ax these happened to be avail 
able, hut any small motor-alternators 
would be equally suitable. 

It Newton motor-alternators are 
used the connections will have to be 
traced out as the generator and D.C. 
motor are combined and housed in 
one aluminium shell. The held 
current fox the A C. side must be 
suppliixl between the centre carbon 
brush at ouc end of the spindle, and 
the frame. Field and armature con- 
nections arc easily traced and the 
insertion of a 2 ohm variable resist- 
ance in the armature circuit will 
enable the speed to be controlled. 
A 6-volt accumulator will supply 
ample current for the purpose. The. 
A.u output comes from the two 
vacant plug holes in the ebonite 
block screwed to the side of the 
machine. 

The first experiment to 
try ix to mount a spiral 
dis< on the spimUc of 



each alternator and connect the 
A.C. sides together, putting a small 
35-volt flash lamp bulb in the circuit 
(see Fig. x). A single-pole knife 
switch .should also be arranged so 
that the small bulb can be short- 
circuited. Now supply about 6 volts 
(derived from the accumulators used 
to drive tire D.C. motors) to the A C. 
fields and set the motors going. Leave 
the shorting switch open and watch 
theVinall bulb. It will be seen to lx* 
flickering. 

Synchronism Adjustments. 

Now adjust the speed of one of the 
motors by varying the scries arma- 
ture reliance until a speed in 
reached when the bulb flickers at a?* 
slow a rale os possible ; it should 
remain out for three, or four secondx. 
While it ix out close the knife switch, 
shorting the bulb. The two motors 
will now remain exactly in step, 
provided the original adjustment was 
sufficiently close and the kr.ife 
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switch was closed at the correct 
ins taut. 

If the two motors are observed 
both to slow down on short- 
ing the bulb, this indicates that 
they arc not synchronising, and the 
switch should again be opened and 
the adjustments repeated more care- 
fully until success is achieved. 

Having got the two discs revolving 
exactly in step the main difficulties 
arc at an end.. The connecting lead 
between the alternators may be of 
any desired length, and the flash 
lamp bulb and shorting switch may 
be conveniently mounted near the 
receiving apparatus. 

Connections from Amplifier to 
Neon Tubes. 

All that now remains to be done is 
to transier the output leads horn 
the amplifier to a neon tube which 
will be placed behind the receiving 
iisc. This is most conveniently done 
by having a double- pole double-throw 
knife switch arranged so that the 
output from the amplifier may be 
thrown at will either to the neon Lube 
on the transmitting machine or to 
the distant neon tube behind the 
receiving disc. This is for conveni- 
ence. so that the amplifier may be 
adjusted by throwing over to the 
neon tube behind the disc at the 
transmitter, and then throwing the 
switch over so that the distant neon 
tube is illuminated, when tire 
image should come through perfectly. 



The amplifier and neon tube connec- 
tions are the .same as described in our 
last two issues. 

Structural Alteration to 
Original Machine. 

(Stt Figs. 2 and 3.) 

As will be seen from the photo, the 
original pedestal supporting the four 
volt motor driving the spiral disc has 
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been reduced in height to 8 in., and a 
Newton motor -alternator mounted 
thereon, carrying the original spiral 
disc on its .spindle. The addition of 
a double-pole double throw knife, 
switch from amplifier output to neon 
tube completes the list of alterations, 
the intemintor disc and motor, 
selenium cell, projector lamp, etc., 
being retained intact. 



Receiving Machine. 



Obtain or make another spiral disc 
exactly similar to thtit at the trans 
mitting end and mount it on the 
spindle of another similar motor- 
alternator. Preinarc a wooden base 
board about 18 in. by 24 in. and 
mount the alternator and its attached 
disc on a pedestal (about 8 in. high) 
fastened to the baseboard. 

There now arise.s a point to which 
the amateur may care to devote some 
attention. While, it is possible to get 
the two discs revolving at exactly 
the same speed, there is no guarantee 
at all that corresponding par ts of the 
two discs will, at any given instant, 
be in corresponding positions. 

To make this dearer, consider either 
ot the two stop* on the transmitting 
disc furthest from its centre. At some 
instant one of these stops will be 
vertically below llic centre ol the 
disc. Now, if we turn our attention 
to the. receiving disc, running at 
exactly the same speed, we shah most 
probably find that the outer- 
most stop on this disc is not 
ver tically below its centre at. 
the same instant. There is 
wlmt is called a phase 
difference between the two 
discs. 

Under one of Mr. Baird’s 
patents this may la: 
overcome in a very 
ingenious manner. 
The whole, alter- 
nator driving the 
receiving disc is 
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mounted so that its body may be 
rotated through any angle, and ii 
this be done slowly, sav, by means of 
a handle operating through worm 
gearing, it will be found that the 
phase difference can be corrected 
without upsetting the syndironism. 
Obviously the use of a jerky or rapid 
motion will put the discs out of step. 
The effect 011 the received image of 
this " pha.se difference " is to displace 
it sideways to left or right, so that it 
is part in, part out of the field of 
view. 

The effect is similar in many 
respects to the corresponding effect 
sometimes seen in a cinematograph 
theatre where a black bar appears 
across the screen. Above this bar a 
portion of the picture appears, and 
below it another part of the picture is 
seen. The ouly difference is that in 
this case the displacement of the 
image is in a vertical direction instead 
of sideways. 

Tn the machine shown in Figs. 4 and 
5 this phase-correcting refinement has 
hern omitted for the sake of sim- 
plicity. but the amateur who cares 
to try it should find no difficulty in 
designing a simple arrangement to 
suit his owu motor alternator. 



In the. photo there will also be seen 
a neon tube on a pedestal, behind 
which is placed a 4-in. concave mirror, 
and in front of which is a ground glass 
or ground gelatine screen. This neon 
tube is connected at will through the 
D.P.D.T. knife switch previously 
mentioned to the output of the 
amplifier. 

This completes the receiving set, 
which will be seen to he a compara- 
tively simple piece of apparatus. 

General Remarks. 

The experimenter will soon find 
that the simplest w ay to get his discs 
synchronised is to watch the image, at 
the receiving machine, the Hash lamp 
bulb being shorted, before any 
trouble is taken to get the discs 
properly synchronised. It will then 
be noticed’ that the received image, 
instead of being stationary, is in 
motion either in an upward or down- 
ward direction. If the image moves 
in the direction of rotation of the 
receiving disc the latter is going (ito 
fast, so that more resistance is needed 
in the. armature circuit of the driving 
motor. 

If, however, the motion of the 
image is opposite to the morion of the 



disc, the latter must be speeded up 
by culling out some of the armature 
resistance. In this manner ir will 
la*, found quite easy to adjust the 
armature resistance until the image 
is perfectly steady. and the synchron- 
ising current will then control the 
speed so that the discs always 
remain perfectly in step. 

Then if the receiving set has been 
fitted with an adjustment for" phas- 
ing." as explained above, this may 
be used to bring the picture to the 
centre of the field of view. 1! no 
special adjustment has been fitted 
lor the purpose, the entire carcase ol 
the motor-alternator will have to be 
slowly and steadily rotated by hand. 
To facilitate this adjustment the top 
ol the pedestal supporting the motor- 
alternator may he shaped like a 
cradle, so that the cylindrical carcase 
of the motor can rest in it and be 
turned freely. 

Suggestion* for Research. 

While the above method of syn- 
chronisation with the spiral discs 
mounted directly on the spindles of 
die motor alternators is quite satis- 
factory, it is really somewhat easici 
to obtain perfect synchronism with 
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complete absence of huiiling (a 
peculiar up and-down awing of the 
uuage) by making the alternators run 
at higher speedv The present 
arrangements limit their sp*ed to 
about 120 r.p.m., I >e cause the best 
all round spcwl for the discs is 
determined by the fact that about 
240 images per minute will be found 
to be the most convenient number to 
transmit. 

Certainly 400 pictures per minute, 
should not be exceeded, or difficulties 
will be encountered, due to the lag 
of the selenium cell. Note that two 
images are transmitted per revolution 
of the disc, there Ixung two spiral sets 
of holes in each disc. An obvious 
refinement is some simple system of 
gearing made up from " Meccano " 
parts, of 3 or 4 to 1 ratio. 

Again, the amateur may wish to 
increase the detail in the received 
image. This may be done by having 
only one spiral of holes in each disc. 
Lor a given width of picture this will 
double the detail obtainable. Two 
discs made on this plan will well repay 
the trouble of making them, as much 
more complicated shadowgraphs may 
be transmitted with their aid. It will 
also be found that the problem of 
•''ynchronisni wall he easier of solution, 
for the discs can be. run at twice their 
former speed. 
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With reference to Condition 
( 2 ) of the Baird Television 
Constructor's Sub-Licences 
granted to readers of tliis 
journal by Television Press or 
by the Television Societ}', the 
Editor takes pleasure in an- 
nouncing that the Baird Tele- 
vision Development Co. has 
signified its agreement to the 
apparatus described and illus- 
trated in the foregoing article 
being included in such licences, 
and holders thereof may 
therefore construct and use 
this apparatus in accordance 
with the terms of such Sub- 
Licence. 
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“Cclcstion” Model 

C.I2, tl>e subject 
ot this striking 
testimony. 

The following review of “Celcsdon" 
fr»*n “POPULAR WIRELESS” ia 
of particular importance to linen era. 
canting u It do:s from h fiirvniMl 
radio Journalt - 

M Wa found Celeron model C-f» 
perfectly sat^fuctory on each ot the 
>cm«l *.etA w th wh cb it wa> tested, 
rang ng from two valve*, to a multi* 
valvcr ol tlie^uper kind." 

•’ll ia «orae time since w have ox- 
per enccd »o m»cl» pleasure during a 
loud •jmnker test and we have 00 
hesitation In Maying th it w* con- 
hitler tli In • Coles t Ion ’ a long way 
nhe.id of it* cli»h. «4 our 

reader* who have the opportunity 
should endeavour to bem it m opera- 
tion. Wc arc tone ibev will sgrec 
w th ik when we say tt is a rcvclal tun 
in what *ound devgn and wmstnic- 
t.oo mean to such an instrument." 
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